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The components separation technique (CST) was ﬁrst described in
1990 and involves elevating the external oblique muscle and
medially advancing the muscle complex to close abdominal wall
defects. Because this procedure is straightforward and does not
require prosthetic materials to repair the defect, many surgeons
have adopted it. However, some patients who undergo this tech-
nique develop Spigelian herniation or “lateral bulging”, which is a
projection deformity of the lateral abdominal wall. These patients
may require prosthetic reinforcement to strengthen the abdominal
wall due to the relaxing incision that is made during the CST. In
this report, we describe a simple modiﬁcation to improve the
relaxing incision by substituting several short incisions for the
traditional single, long incision in the external oblique fascia. These
short incisions create a mesh-like pattern in the fascia, which
preserves the strength of the lateral abdominal wall and may help
prevent Spigelian herniation or lateral bulging. Although the sep-
aration of the external oblique muscle from the internal oblique
muscle is slightly cumbersome compared to the traditional CST,
the plane is avascular and sparsely connected, which allows sep-
aration using a ﬁnger or tools in our modiﬁed technique. Further
studies are needed to conﬁrm whether this technique is effective
for large defects, although this simple modiﬁcation may preservec and Reconstructive Surgery, School of Medicine, Keio University, 35
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The components separation technique (CST)1 is an effective technique for repairing abdominal wall
hernias via a single, long incision in the external oblique fascia and does not require the use of pros-
thetic materials. However, lateral abdominal bulging is often observed in patients who have undergone
hernia repair via CST. This bulging occurs in the lateral abdominal wall, because the vertical incision
reduces the ability of the abdominal wall complex to counteract increased intra-abdominal pressure.
Unfortunately, abdominal wall hernia repair must close the hernia and also preserve the cosmetic
appearance. Therefore, we describe a new modiﬁcation of the traditional CST, which uses several
mesh-like incisions to strengthen the external oblique fascia and help prevent lateral bulging. Our
report adheres to the STROBE guidelines.
Surgical technique
In traditional CST, the anterior rectus sheath is dissected to the external oblique fascia layer, and a
single, vertical relaxing incision is made in the external oblique fascia to advance the muscle layer. In
our modiﬁcation, we make several short incisions (1e1.5 cm) in the fascia and advance the mesh-like
fascia, which does not create a large defect in the fascia tissue of the lateral abdominal wall. By
changing the size or number of the incisions, we can easily control the degree of medial advancement.
In some cases, the lateral incisions provide sufﬁcient advancement to repair the abdominal defect, and
the mesh-like characteristic of the relaxing incisions help preserve the strength of the lateral
abdominal wall. Although separation of the internal and external oblique muscles is slightly
cumbersome compared to the traditional CST, the plane is avascular and sparsely connected, which
allows us to separate the layers through the short incisions using a ﬁnger or tools. This simple
modiﬁcation can prevent lateral abdominal wall weakness, which leads to lateral bulging or Spigelian
hernia.
Case report
A 44-year-old woman had an abdominal mass below a scar from a previous Caesarean section and
reported periodic tenderness at the mass that corresponded with her menstrual cycle (catamenial
pain). Pelvic computed tomography (CT) revealed the mass with heterogeneity within the rectus
abdominis muscle (Figure 1). The mass was diagnosed as abdominal wall endometriosis via biopsy and
resection was planned, as the CT had indicated that the mass could not be completely dissected from
the surrounding tissues because it involved the linea alba, anterior rectus sheath, and part of the rectus
muscle. During the procedure, we observed that the abdominal defect (6.5  7 cm) was located
caudally to the arcuate line. Because primary closure could increase the risk of abdominal wall hernia,
we decided to use our modiﬁed CST to attempt tension-free abdominal wall repair. Because the defect
was right-leaning, a dissection was made only on the right side, and several 1e1.5-cm incisions were
then made in the external oblique fascia, while monitoring the degree of medial advancement.
Additional incisions were created until the degree of advancement was sufﬁcient to repair the defect
(Figure 2). In this case, the right side incisions were sufﬁcient to achieve tension-free repair of the
defect. A suction drain was placed at the dissected layer, and we advised the patient to use an
abdominal bandage for 2 months to support the abdominal wall. The two-year follow-up revealed no
signs of an abdominal hernia or lateral bulging (Figure 3).
Figure 1. Pre-operative ﬁndings and planning. a) The incision line for the resection. We planned to resect both the mass and the
uninvolved scar tissue from the previous Caesarean section to avoid the possibility of future abdominal wall endometriosis. b) Pelvic
computed tomography reveals a mass with heterogeneity within the rectus abdominis muscle.
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Traditional CST was ﬁrst described in 1990 by Ramirez et al,1 who reported that separating the
external oblique fascia via an incision immediately lateral to the linea semilunaris allowed the surgeon
to develop and open the plane between the internal and external oblique muscles (all the way to the
posterior axillary line, if necessary). This technique produces immediate mobility of the ipsilateral
rectus abdominis-internal oblique-transversus abdominis complex, and allows signiﬁcant freedom for
medial transposition of the entire complex. In addition, this technique is relatively simple and allows
the surgeon to reconstruct waist-level defects that are up to 16 cmwide without prosthetic materials.2
However, the surgeon must carefully identify the thin layer of the external oblique fascia and avoid
dissection beneath the internal oblique fascia. If dissection is not limited to the external oblique-
internal oblique interface, weakness is created in the lateral aspect of the abdominal wall, which
may increase the possibility of Spigelian herniation.2 Donald et al. have reported Spigelian herniation
after CST,3 and lateral bulging is another common complication after CST. These complications are
likely related to the single, long vertical incision that is made in the external oblique fascia during
traditional CST, which weakens the fascia (relative to the rest of the abdominal wall) and facilitates
bulging when increased intra-abdominal pressure is present.
To prevent lateral bulging after CST, Sakuma et al. have reported using an abdominal prosthetic
mesh (PROLENE soft mesh®, Ethicon R& D, Europe) that covers the area that is weakened by the lateralFigure 2. Intraoperative view. The 1e1.5-cm incisions were made in the external oblique fascia to advance the muscle component
and repair the defect. a) Design of the incision line in the external oblique fascia. Each incision ranges in length from 1 to 1.5 cm. b)
After the incisions were made, the edge of the muscle component was advanced medially. c) The muscle component easily slid
enough to repair the defect.
Figure 3. Two-year follow-up. a) Mass recurrence is not observed on pelvic computed tomography. There are no signs of an
abdominal hernia or a Spigelian hernia. b) The abdominal shape is regular, without any lateral bulging.
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form of mesh to reinforce the lateral releasing incision and reduce the risk of Spigelian herniation.3
Although these techniques are effective in preventing lateral bulging and herniation, the use of
prosthetic materials may be complicated in cases with risk of infection or an abdominal ulcer. In our
Figure 4. Comparing the traditional and modiﬁed components separation techniques. a) The area (blue area) with no external
oblique fascia after the traditional components separation technique. b) The areas with no external oblique fascia after our modiﬁed
components separation technique.
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strengthens the abdominal wall without the need for prosthetic materials. Although further studies are
needed to conﬁrm whether this technique can be used for large defects, we believe that this modiﬁ-
cation may be useful and effective in preventing complications in cases that are treated via traditional
CST.
Conclusion
Our mesh-like incisions may be appropriate in cases of abdominal wall hernia that are treated via
traditional CST. In this context, the use of several short incisions can prevent lateral bulging and Spi-
gelian herniation, which are complications of traditional CST. Therefore, our modiﬁcation is a simple
and effective technique for repairing abdominal wall defects while maintaining an ideal abdominal
shape and avoiding the use of prosthetic materials.
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